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(54) Title: BICYCLO DERIVATIVE 



(57) Abstract: Disclosed is a novel bicyclo derivative having excellent DPP -IV 
inhibitory activity which is represented by the general formula (1) below or a 
pharmacologically acceptable salt thereof. (Specific examples thereof include 
(2S,4S)- 1 -[ [N-(4-methylbicyclo[2.2.2]oct- 1 -yl)amino] acetyl] -4-fluoropyrroli- 
dine-2-carbonitrile.) 
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(57) mifi: TH-m^ (1) -S**3|l-6«iftfcDFP-W|fi9Ste**-r**i« 
4S) -1- [ [N- '>^P [2. 2. 2] ^"^ I — 1 --f Jl/) 75/] T*L=f-)\A -4-7;U^"P tf □ 'J 
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w m m 

[oooi] *m m v^^vv^^w-ifiv (dpp-iv) mj&m&ttu imm^mtz 

warn* 

[0002] Z^^^J/V^y 0 ^— if IV (EC 3.4.14.5, £XT, DPP-IV^f-fiCD26) fi x 

[0003] DPP-IVO^f^rtt-fc^tSfM^^lo^bT, ^/V^^V^^K-1 (Ji(T, 

GLP-l)ON*^^fe6His-Ala©^^K^D^K^?i-5r^^j;oTGLP-l^^ 
^ffift-rS^^^^ttTV^C^^W^mDo ^rtU^PX-T, DPP-IV tiot^ffi 
t^b$tL^^ttMGLP-l^GLP-lS^f*fc^bT^^ffl^^r^^J:i9, 
GLP-lcD^S^^ffl^$^^^ii^ < J r %^^TV^(##f^»2) 0 GLP-lte 

v^(##t^m3, 4) Q ^fcGLP-i«, 4>-^v>(D^^fcmu i3 mmcomM 

5, 6) e ^h^GLP-uMMmmm^^^xm^mm^/cm-r^m^, glp-kd 
m&ft&ttxzm'kWMftm, mimmmmmmmmtsnx^zmm^ 

XWt7-10) 0 

[0004] DPP-IVOSiSfStt^PS.W-rS^Ktt, *:<Dm&4¥Rl\Z.£i9lft&&(DGLP-l<Dfr 

&&mi-z>z.b&'v%z>k3§z.t>tix^Zo ^ofc&DPP-ivpa^ijte, #t 
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[0005] GLP-l»^^tt^^^^%DPP-IV(D^f$^^^^6^fiJ^^^(D|8#.^oV^ 

o HIV-l^^^#S5PS<7>T3NBfl&-Cfi, CD26(D^^%^LTV^(##f^itU3) 
o HIV-lTat^/^f^ DPP-IV^^-T6(##W^:^14) 0 

(b) DPP-IVf^^^^M#-T6 DPP-IVCOPl^lJ^c^^feif*^, ^fiJM 

DPP-IVcD^ii^:^n^3(##fF»16) 0 DPP-IVfi, ^h^^^0^^^(DT*B 
J^<D^^P-^LTV^(^#fF^Cmi7) 0 ^/cDPP-IVtt, TlfflBSSfflT'Tf/^y 
?*T^*— * (ADA) kt&&-tZ (#4W»18) 0 

(c) #ttwspy^-v^, tm^xzfM^mm^'D&m^mmmm^^^x, 

DPP-W(DmM^M-t& (##fF^19) 0 

(d) ^ttM^M^coB^^it^tu^llia^^^^— M^&WC, DPP-Mg 
tt^/L7lbTV^(##fF^20) o Wft^^^-raDPP-Mi, 

(e) 

DPP-IV^tt^iRLTl ^5^MMF3447^ hfis m^.^lF344^yhtit^VXik^ 

m^t, ^^nmmx^v^^(DnwLm^m.w^^^u^x\^^^t 

DPP-IV^gS^-T6(#f^^l, 2) 0 

(f) ptpp-wm^mm-r^tK^x, 'wmmmmm^m^^u/^.tcnmm 
tmftx^, Dpp-w^^m^&ikmmmmm^w^fcnmmm^mmtvxm 

[ooo6] z.titb<D%a&frtbDPP-wm.WMn, mmm (mmmmmm) xszw&itnmjfc 

^^^^^DPP-iv^M^t-6^^o^p^^J:^/^c«^^iJ^^i9#5r^ 
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[0007] mtt^KDPP-wmmmtvx, mnxm^iD^uv^^mmm^, 

[0008] (#fF»16) ^DPP-IVPl^^tt^-r5t^^n[2.2.2]^^^^f^^ 

it^^hmmvx^h-r , tut, ^mm^^^^-rth^mmrnKx^xm 

[0009] ^tL3rt;ic|!fl^£ivri ^DPP-ivpj.^j(iv ^-ffrih, DPP-wmW^i^ DPP-IV 

DPP-IVP§.#^IJ^^^^^^^TV^o 

^#fF^CSfel: American Journal of Physiology, 271#, E458-E464H (1996^) 
^#fF;£iS£2 : European Journal of Pharmacology, 318#, 429-435H (1996^) 
^#fF^CS^3 : European Journal Clinical Investigation, 22#, 154H(1992^) 
##fF»4: Lancet, 2^, 1300K(1987^) 
0¥?fFX1sk5: Endocrinology, 42#, 856H(1992^) 
##fF^CS£6 : Diabetologia, 42^, 856H(1999^) 

: Endocrinology, 135^, 2070H(1994^) 
$¥ftf?Xffl<8 : Diabetologia, 37#, 1163K(1994^) 
##fF»9 : Digestion, 54#, 392M(1993^) 
##fF»10:Dig. Dis. Sci., 43#, 1113K(1998^) 
##fF^CSfell: Diabetes, 47#, 1663-1670H (1998^) 
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^#fF:£SU2:Diabetologia, 42#, 1324-1331H (1999^) 
^#fFJC^l 3: Journal of Immunology, 149#, 3073H(1992^) 
##fF3ti$U4: Journal of Immunology, 150#, 2544H(1993^) 
#N#fr^Ctfcl5: Biological Chemistry, 305H (1991^) 

##fF;£itJU6: Scandinavian Journal of Immunology, 33#, 737H(1991^) 
##fF;£I*U 7: Scandinavian Journal of Immunology, 29#, 127M (1989^) 
##fF3Ci$U8: Science, 261#, 466H(1993^) 

##Fr^Ci£l9: Journal of Cellular Physiology, 151#, 378H(1992^) 
^rWn^^C^kZO : European Journal of Clinical Chemistry and Clinical Biochemistry, 3 
Oi#, 333H(1992^) 

##fF3Cfi£21: Journal of Cellular Physiology, 121^, 1423K(1993^) 

#fF^tt^l: WO 03/015775 /^yy^vY 

#§^^2: WO 03/017936 ^V7^b 

#f^^Cfife3: WO 03/080633 sSyyUyh 

#!^fi£4: WO 95/15309 s^yyUyY 

m*FJCMk5: WO 98/19998 /^yy^yY 

#fr\£iSfe6: WO 00/34241 s^yyu-yh 

#f^F^CjSfe7:WO 02/14271 

#f^Sfe8: WO 02/30890 /^^l^r- 

#f^3tK9: WO 02/38541 y>yUyh 

#f^^jS^10:WO 03/002553 yyyUyY 

#fF:£Sfcll: US 02/0193390 

#fF;£Sfcl2: WO 02/062764 s^yyu^Y 

#W^S£l3: WO 03/004496 s^yyUyY 

ftffXfikU: WO 03/000180 /^V7^5/^ 

#f^F^15: WO 03/004498 s<yyUyh 

#ITO^16: US 02/0193390 4^ 

#f*F:£Sfcl7: WO 02/38541 ^^l/^yb 
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[0010] ^mmmm^^ti-^mm^jiJMnf'DPP-wmw^^i-^mM^it^ 
m^, mmm^xu^(D^m(D^m^xxi/^fcamw^m^^DPP-w^ 

[oon] *mmfe, mtifcDPP-wmmfe&&^z%TW£^>?vmwfa, -gttnmm^ 

[0012] -tftfrlb^mWfe, 

-^(1) 

[0013] Mbl] 



"TOIL 



r 

H & CN 

(1) 



[0014] Kcp, R 1 ^ 7KHtJ^^\ /^n^ygf> 7X^STgm^tLTV>Tt 

1 4 

CH , CHF, CF , CHOH, S*5£W)^U 

2 2 

DPP-IVPM^IJ, DPP-IV^M^--r^^^cD^«IJ^J:OTPP-IV^M^ 
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[0015] rr-cci— cAfDT/v^vmti-t, ^/vm, ^/vm, -7n\?>vm, jv^wjv 

^VJK^N CI — C6CD77l^/^3£, tKp^;l/£, C1^C6©7;V3^^, CI — 

ceor/^^^/i/S, ci— C6(DT/^/^^-S, r^/S N ^ey^fcttv 5 

g$|<Z)Cl— C6cDT/^^T^/a, 1 — 3{|i<7)^^njg^^^^TtJ;^4— 9 
M<Z>£t#cT^/S, ^/v^T^/S, C\—CG<DTj>\&7\s*i;v&~/\'T^S^ CI — 
C6<Z)T/^df-->^77l^/K^/^T^/^, ^Vv7l^^y#/P4w^T^/^ N CI — C6 

[ooi6] ry-7^^«^#^^7K*^^«^^^n^ mmm^-, wtmm*. *5<t 

-evat ^yyu^t T^b9i?>-st t°yvV*it, try^^n, t°yy vvs, hyr 
z»m. *;v^m, -r^v^m, *i-v*v>n, rtv^m. 77^ 
gt % ^tf-^^gt ^^-/vi, t°yy— /nt, ^-y-y— /^at, ^-y^-y-y— ^ 
Us f7y'-yi, ^y—jvm, -oy^y^m, ^^/fry'-^s^ -o-xv^: 

[0017] rr-c/NP^yjg^tfj;, 7j/^g^, »?U^ HHtJ©^ $5£XfBvmJ%ttM 

[0018] ^^(D^L-VMb^^bTf*, 

(2S, 4S)-l-[[N-(4-*;^^^7n[2. 2. 2]^-yb-l— T/^) T5/]Tir^ 

(2S) -1-[[N- [2. 2. 2]^I-l-^)T^/]nf;V]tf 

ny^-2-^7/v^hy7i^ > 

(2S, 4S)-l-[[N-(4-y^/M^>~7n[2. 2. 2]^-yh-l— f/l/) 7*5:7] Ti?^/K|- 

4-7/vy-nt o ny-y^-2-^7/v^— hy/i^, 

(2S)-l-[[N-(4-7^vMfv-7n[2. 2. 2]^b-l-^/>) T57]Ti?^vV] t°ny 
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(2S, 4S)-l-[[N-(4-fcFn^^/Mf^n[2. 2. 2]^r— 1— f/W) T5/]T 
W/^]-4-^/^nt°ny^>-2-#/Vtf;~hy/K 

(2S)-l-[[N-(4-tKn^^5VMfV^n[2. 2. 2]^h-l-^7v) T5/]T1?^ 

(2S, 4S)-l-[[N-(4-7/^nfV^n[2. 2. 2]^b-l-^T/V) 
]-4-^/^nt°nyv^-2-;#/^fcby/K 

(2S)-l-[[N-(4-^/V^-nt^>^n[2. 2. 2]^h-l-^)T^/]Tir^/P]t°n 

yvV-2-#/i^— i>y/K 

[0019] ^s^^^^^nfcDPP-ivpis^tt^^-rsff^^fb^-efeD^ mmm$$ 
[oo2o] [ME^^^^sgpfSA^iw^ 

(TtfhB&TFlr?^*?* ^f-^li#J(D^I ± *H«4^T^b7c 0 *P< 0.05 vs. 
control (tt^^) 

[0021] »5a^^^s^#_bf^^±^^i-5^, ^bzK^m, mm. m 
m, &£xtj&W£¥<DMffim, ^tcitmrn, -^wv^ 

*>-m, ^-v^m, ^rv^m, /v^^m, ^xwj^M^mm^^^mm 

mt(Di^ -ThV^^iM^ %VV^i&, -v^v^A:^ T/^^Ai^ 

>\ yvV, r/v=¥~>\ ^^^/vr^^^i^ny^ifcor^ym^co^pit^ 
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[0022] ±&—m&(i)^m£ti&*&wk&to&f£itt<oi&iaz. im~£fcmmu±cD 

[0023] _biE— m^ivxmzthttmwk&m^fcnwm^ ^^m^mm, t 
[0024] _hiE— m^iDxm^ti^mm^m^tcn^m^ m&x\ ^ta^-m^x 

i(^Jx.ll ^S^ifck, -^^h— /V, *&i?<£>;kig9£ 

IS— ^^(D^$tL5«P^{b^^ctt^(D^iL-C0. 0001-lOOOmg/kg 

[0025] _biE— ^(Dxm^th^mm^m^n^m^ &mxhn^-m£x±. 
(DDPP-wvmm^(ommmmmmtwm^z^k&x%z> 0 ^m^mwtxt 
^(Dt&tmmzn&mmmmmMtisX^ ^yxyy^ommw-, glp-i^© 
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T^FZkmmffif&mm. a-^)^^-^mm. ^^r^^h, 

GLP-lT=fe<k PPART=*"~;*K /3 3T=*~*K SGLTPl^J, PKCPIWJ, 
-ftdti/ts-yT*- ^-T— £-3 (GSK-3) PJ.$£(J, If-IB 

(ptp-ib) pi«ij, #yyi^^M^--y^ — , -r^y^ii^j, >7V>=t— 

[0026] ^ttb<Z)5^GLP-l^(DM^#;^LT«, ^hnfcV, ^7c«NN-2211/£if^3p 

yy^K, yyyt°yK, ^fcfi^yt^K^if^^^^^, ^^/i/^wr^^^ 
y^^«fj^bT«, ^yy-K, w^'^K, ^yy~K, *^«jtt-608^ 

ppART=f^h^LTtt, hnyyyyv, n^yyyyv, t°y-yyyyv, ^yyyyv, 

KRP-297(MK-767), -fi^yyyyV, GI-262570, JTT-501/£i^^f ibtK 13 3T=t 
~ ybi:bT«, AJ-9677, YM-178, fctb5 0 

[0027] jfmMt&m am, ©^&^j;oT^-rs^^^^^§ o ^mit^-m 

[0028] tfcte, «0J{b^^J;^cD^(D{«W^M3tx@^ov^-cmp^-rSo 

[0029] A}£ 
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H O CN 

(1) 

[0031] A&H-Xm 

^Vl^T*^ N,N,N,N— v-Yv^jV^^^yT^y, VT^r fc^yyn[5. 4. 0]-7-<? 
Vx-fe>\ i^Tiflf'>^n[4. 3. 0]-5-y^y, ^yr-^V^—^fcte^yyyy 

, ^hyy^vyr^-yAy^K, ^hyy^vvr>^e— y^a— yK, -^y-yv^MJ 
xw^^a^k, Hffcy^y^ ay^y^y^ a^thy^, 
y^, ay^yy^, ^[ytr-yy.^ ay^-yy^^^^^BM^i&M^fc^M^ 

[0032] B?i 



[0030] Wb2] 
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[0033] [>fb3] 



FP0328PCT (mM9) .doc 



THPO' 




HO' 




X 



[0034] B^B— 

s^wmmmit&Rfo£"&x, -^(6)o&ck n*3<tT/x^ia^iRic) 

7^=f-7V^=}-U>l/TV^, i/Tiftf^n[5. 4. 0]-7-!»"7*"fe:/\ v^T1ft^^n[ 
4. 3. 0]-5-y^^, Ki^&^l/#>(y7xi\Z;vyT~&>tel*<D 

H^y^A, 3<>ft7W>A % Hfl^y^ a^t^y^A, J|^1? 

^^vl^*— 7VK ^h^iy^^, gt@^^/K ^pp^y, N,N— io^/l^/JvK^, 

i5o°c-eRrfi-iitfi-5o 

[0035] BfefeU— X© 

Th7tKnt7^H^i*tt, —^(2) (5£HX n*3<trWCttSfrlE^I^C) 
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[oo36] ^r<Dmmm^xnmmm <o m^m m:&T&*& w nnrntrnx 

[0037] <##Ml> 

4-T$/tfV^n[2. 2. 2l^^-l-#7^VBl2-^h7tKPb°^7l^^5fc 

A-^y-J^V^r^y^ ;V^=-;VT^ /\f-y^7u\ 2. 2. 21^-^V-l-^/^/KV^^/l^ 

tV^d[2. 2. 2]^^-l, /V^V^tK^^V (25.0 g\ TvMfcv^m 

=-;V^m^ (32.5 g), MJm^/^T^^ (17.3 

mL) $5&XfiWl>'X>> (500 mL) %M&VX^M.X2&fmW>WV, #CV^2H$K;!jnff&g 
SEU^to HJ^^W-^^v^T/l^— ^ (122 mL) ePit, $b^l7^W*PfW 

iS^y^W7A^nvh^77^- (^{±^$£ : ^df-f-^ : g^^/V= 2 : 1) 
fcT)|*$5[U A-^~y-yjV^-yti/Vif^;VT^J^y^xi{_2. 2. 2]^^V-l-^;/V 

(32.2 g) M&fto 

MS (FAB + ) m/z: 318 (MH + ). 

[0038] 

A-^yy-iVir^yidjV^=-jVT^J\fly^xi\2. 2. 2l^^-l-;fr/^V§tcD^ 

/V (64.3 g) &^?;—;l> (1100 mL) f£^fl?U lmol/L;fc^b^ 

(1000 mL) SrTJP^, 50°Cl?l^^^#L^ o £0»^^/^-/^^/±^U 

SESr^^-/^— "T 1 ^ (500 mL) XffifrUzM^ M^^tt(pHl) £Ufc«, tffiL 
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2. 2. 2]$-##ls-l-%/Utfl<'Wt 

(56.1 g) «r#fco 

MS (FAB + ) m/z: 304 (MH + ). 

[0039] 

4-^<^v ? /V^iX^7/^^/vr$y^^Pr2. 2. 2l^^-l-7J/^V§t2-^r- 

4-^^v ? /^^^7^^/VT5;/t"-^n[2. 2. 2]^^^-l-^7/V^V^ 
(1.00 g) ^nn^y (10 mL) (-H^LT, 3, 4-^tKo-2H-t°^V 
(1.20 mL), ^V^p-h/K^^OVV/ft^-lTkfP^ (6.3 mg) Sr^JP^., ^m"t?30^M 

^/t°->^n[2. 2. 2]^^-l-#/MK^2-^h7tKnt: 0 ^rvi/ 

(1.18g)£#fc 0 
[0040] 'HNMR(CDCl) 5 1.53-1.95 

3 

(m, 18H), 3.67-3.71 (m, 1H), 3.82-3.89 (m, 1H), 4.59 (br, 1H), 5.03 (s, 2H), 
5.95 (br, 1H), 7.29-7.38 (m, 5H). 
[0041] Ifflli 

4-T$/tfv^p[2. 2. 2l^^-l-#/l^V§£2-^hvtKPl:°^~7MD^gfe 

4-^^v 5 '■/VJr^yJ) 7^^;V7^t^^o[2. 2. 2]^^>-l-77/V#V|i2-^ 
h^tKnt^n/^ (548 mg) SrMV^T, ##Ml©HEX^|H^^S^^f V\ 4- 
T^/fc*S^p[2. 2. 2]^^^-l-7^/^V^2-^b7tKnt°V=/^ 
(357 mg) £r#fc 0 
MS (EI + ) m/z: 253 (M + ). 
[0042] <###J2> 

4-T^/-l-fcKP^^^/Vtf^pr2. 2. 2]l£fyoM 

4-^<^v ; 7V^-^rv / ^77^^/Vr$y-l-hKP^r^^7^V^P[2. 2. 2\^T^^(D 
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A-^^y}V3r^yti>V^;VT^;\f^?xi{_2. 2. 2']*-#?>-l-%/l*$>'Wt (500 
mg) ^TVyMYnyy^ (8 mL) (^LT, ^ife-yR^ii^^L^^N-^/v 

(0.18 mL) &1X\x.tz&, ^nnM^f^ (0.16 mL) SriSTU &S>fclO#IWjt#L 

fc 0 ^^x*Rjfcm&mz7kmfc*vm-rhvi?j>. as7 

mg) £#P>Lfc^ WS—fl' (15 mL) ^R^T, 0^ ^T^lB#P^}f #L/c 0 KJ&*S^ 
1/ 

(453 mg) £#fc 0 
MS (EI + ) m/z: 289 (M + ). 
[0043] frxg: 

4-T^y-l-bFP^^/VL^^Pr2. 2. 2l^-^^^(D^5fe 

4-^^/V^^^7^^/VT^/-l-LKn ::3 r^^/^L^^n[2. 2. 2]^-^^^ 
(448 mg) SrJBWC, ##MlcD^Egx@^|WI#^^^TV\ 
^^WbT^n[2. 2. 2~]3r#9is 

(185 mg) £?#fc 0 
MS (EI + ) m/z: 155 (M + ). 
[0044] <##M3> 

l-T^/-4-7/W^-Ptfv^^Pr2. 2. 2]j^£>^M 
I-IS: 

l-^^v ? 7V^->^7^^/VT$/-4-77^PL"->^Pr2. 2. 2l^^(Z)1^5fe 
4-7Mnt^n[2. 2. 2]^^-l-#/l^V^ (265 mg) Srffll^T, 

tV^n[2. 2. 2]^"^>- 
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(365 mg) £#7C 0 
MS (EI + ) m/z: 277 (M + ). 
[0045] H^Xm: 

l-T$/-4-:7yl^Ptf^p[2. 2. 2]^y^M 

(350 mg) &m^x, &%m<DMmj:nbmmzffi&&ft\,\ \-t%s-a-~7)v*x2 

tV^o[2. 2. 2]^-^^ (144 mg) «r#fc 0 
MS (EI + ) m/z: 143 (M + ). 
[0046] <#%f?tj4> 

(2S> 4S)-l-(2-^PPTir^7P)-4-^/^Pb°PU> ? >--2-^/^^f'J/P(D^^ 
3tS£f2fSc(WO02/38541 <D (2S N 4S)-l-(2-^n^eT-fe^7l^)-4- 

7/^nt°nlJv ; ^-2-^7/^^by/VC0Mfe^^CT, (2S, 4S)-4-7/^nt°ny 

(5.00 g) ^i^nnrtf/^nyK (2.60 mL) (2S, 4S)-l-(2-^nnXi? 

^vw) -4-7/^n t°ay v^V-2-#/Va!^ hD/V 

(4.96 g) £r#fc 0 

MS (Ef) m/z: 190 (M + ). 

HRMS (Ef) for C H C1FN 0(M + ): 

7 8 2 

calcd, 190.0309; found, 190.0283. 

mmm 1 

[0047] [>fb4] 



[0048] (2S. 4S)-l-r[N-(4-^7/^AK^r->^->^p[2. 2. 2l^b- T$/l Ti?X 
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2l^h-l-^/V]T^/lT-fe^/Vl-4-^7^PH 0 pyv ; >--2-^/^^hy/V(D^j5fe 
4-T^/tr^n[2. 2. 2]^-^>-l-^7/^V^2-^h^tKnt°^^ (62.9 mg) 
Srr-fe^WJ/v (1 mL) liiiLt, i^Wnif/Pxf/i/nv 
(47 /zL) Srfln*., tK^TT(2S > 4S)-l-(2-^n^eTir^7V)-4-y/^nt 0 nUv ? 
^-2-^7 /U^^MJ/W (53.1 mg) (£>Ti?b— HJ/V 

(o.8 mu ^^p^T4B$^^s#Lfc 0 Kmrnrnm^mmmmt^^^xi 

fc a SS^WW7^nvf^^- mm^m : ^nn^y : *$J—}V= 
10:l)-C»i^b, (2S, 4S)-l-[[N-[4-(2-7 i h7tKnt 0 7— ;Vi$z=- 
/V\fi/?xi\_2. 2. 2]^h-l-^]T^/]Ti?^/^]-4-^/l^utfpy^-2-^ 

(73.3 mg) £r#fc 0 

MS (FAB + ) m/z: 408 (MH + ). 

HRMS (FAB + ) for C H FN O (MH + ): 

21 31 3 4 

calcd, 408.2299; found, 408.2295. 

[0049] m^-^M 

(2S. 4S)-l-rrN-(4-^/^^^^pr2. 2. 2l^b-l-^/V)T$ylT^ 

/lxl-4-^7^P^°Py> ? V-2-^77^^^b i ;7^(D^5fe 

(2S, 4S)-l-[[N-[4-(2-xh9tKnfc°9— >V)3r^y%)Vi$^ /Mfv^n[2. 2 
. 2]^-^h-l-^/V]T^y]Tir^7V]-4-y/^nt°nlJv ? ^-2-^;/^^MJ7l/ 
(71.6 mg) (4 mL) fc$g#?U ^^60#P H W#Uc o ^*g£^£fli&J£**t 

LT, ^S^^nn^y^ISLTiim (2S, 4S)-l-[[N-(4-#/^^v-tf 
->^n[2. 2. 2]^-^h-l-^)T^y]T4r^/^]-4-7/^nt°nyv ? V-2-^7/^ 

(31.4 mg) £r#fc 0 

MS (Ef) m/z: 323 (M + ). 
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mmm 2 

[0050] Wb5] 

H CN 

[0051] (2S)-l-rrN-(4-^7/>^v^tf^pr2. 2. 2l^p— l-^/MT$/lT1?^/^lt° 
P i ;v ? ^-2-^7/V^^hU7^^5fe 

(2S)-l-r[N-[4-(2-^h^KP^n/k)^^/V^/^^pr2. 2. 21 ^~ 
^h-l-^lT$/lT-fe^/Vltl 0 PU^-2-^/^^by/V(D^Jjfe 
4-T^/t^m[2. 2. 2]^^-l-#/^V^2-^h^tKnfc°^~^ (90.0 mg) 
*5j;t/(2S)-l-(2-^n^T-fe^/V)t 0 ny^V-2-^7/^^hy/V 
(70.0 mg)§rfflV^T > ^JSMl^lWI#^S^^tV\ (2S)-l-[[N-[4-(2-7 l b9t 
Knt°7^/V) t^r^/^^/V^^n [2. 2. 2]^-^h-l-^/V]T^/]T-fe^-/V]t° 

p y vV-2-# /vfc h y 

(85.2 mg) £r#fc 0 

MS (EI + ) m/z: 383 (M + ). 

HRMS (EI + ) for C H NO (M + ): 

21 31 3 4 

calcd, 383.2315; found, 383.2296. 
[0052] IS 

(2S)-l-rrN-(4-7J/^ar^V^Pf2. 2. 2l^p-W/M T^AT^JVWf 
X3V*J-y-2--fi/V&=.YVjV<D&tfsL 
(2S)-l-[[N-[4-(2-^h7tKnt°7— 7^) ^vOfr/I^— /PtTV^n[2. 2. 2] 
1 — f/>] Tir^/V] t°ny-^^-2-^7/^^by/^ 
(73.0 mg) ^fflV^T, ^JfeMltlU^^SJCKSrtfV^, (2S)-l-[[N-[4-#7l^r^ 
fcfv^n[2. 2. 2]^h-l-^/P]T^7]T-fe^/P]t: 0 nyv ? ^-2-^7^^by/^ 
(56.0 mg) 3r#7c 0 
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MS (Ef ) m/z: 305 (M + ). 
HRMS (EI + ) for C H NO (M + ): 



16 23 3 3 



calcd, 305.1739; found, 305.1736. 



■MM 3 



[0053] Wb6] 



F 




[0054] (2S. 4S)-l-r[N-(4-7<^7^^Pr2. 2. 2]^bzlz^t2klZ^ZLZ±±Zk]^ 

4-T^/-l-^sU\?^?vi2. 2. 2]^-^X56.0 mg) ^Jzt^(2S N 4S)-l-(2- 
^n^eTir^-/V)-4-^/^nt°niJv ? ^-2-^77^^MJ^ 

(95.0 mg) ^JlV^T, HJfeMl^l^fll^SJCKS^TV\ (2S, 4S)-l-[[N-(4-^/V 
t"v^n[2. 2. 2]^h-l-^)T^/]Tir^7^]-4-7/^nt 0 nUv J ^-2-^7/l- 

(89.2 mg) £r#fc 0 
MS (EI + ) m/z: 293 (M + ). 
HRMS (EI + ) for C H FN 0(M + ): 



[0056] (2S)-l-r[N-(4-^vMf y^gf2. 2. 2l^h-l-^/>) T$/l Tir^V^l fcfpU 
4-T^/-l-^/Mfv^n[2. 2. 21^-^^(75.0 mg) 4o£U«(2S)-l-(2-^n 



16 24 



calcd, 293.1903; found, 293.1881. 



[0055] Dffc7] 
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^TM^->v)^xiyi>i/-2-t))V^~yy)V (no 

mg) ^fflV^T, mMMltmmfcRm%;ft\\ (2S)-l-[[N-(4-^/Mf^n[2 

. 2. 2]^h-l-^)T^/]T-fe^/Ht°nyv ; ^-2-^7/V^hy^ 

(84.0 mg) £#fc 0 

MS (EI + ) m/z: 275 (M + ). 

HRMS (EI + ) for C H N 0(M + ): 

16 25 3 

calcd, 275.1998; found, 275.1981. 

mmw 5 

[0057] 

H CN 

[0058] (2S. 4S)-l-f[N-(4-bKP^^/Vt:'V^p[2. 2. 2l^r— 1-^) T^/lT 

4-T^/-l-tKndr->^/^->^n[2. 2. 2]^^ (50.0 mg) *5j;t^(2S, 4S 
)-l-(2-^n^rir^-/P)-4-^/^nt 0 n!J> ? ^-2-^7/^^MJ7P 
(75.7 mg) ^ffll^T, «^5^|Wl^^HJS^tf V \ (2S, 4S)-l-[[N-(4-fcKn=^ 
v^/Mf-^n[2. 2. 2]^h-l-^)r^y]T-fe^7l^]-4-^7^nt°n!Jv ? >'- 
2-#/^/K~MJA' 
(93.0 mg) ?r#7t 0 
MS (FAB + ) m/z: 310 (MH + ). 
HRMS (FAB + ) for C H FN O (MH + ): 

16 25 3 2 

calcd, 310.1931; found, 310.1942. 
MMffl 6 
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[0059] Dfb9] 

H # CN 

[0060] (2S)-l-r[N-(4-bKP^r->^/V^->^P[2. 2. 2l^h-l-></» T$/lTir^- 
y^llfpy^>--2-#7^^hy^(Z)^5fc 

4-T^/-l-tKndr^^-7Pt"V^n[2. 2. 2]^^ (50.5 mg) *5«tU«(2S)-l 
- (2-^n^Tir^/v) t°ny *?l/-2-jj hV/^ 

(61.7 mg) £rffll>-C % mMM5tmm^RJt^ff^\ (2S)-l-[[N-(4-fcKP3r^ 

^vMfv^n^. 2. 2]^-^h-l--f/^)T^/]Tir^7l/]t 0 ayv ? >-2-^77^^hy/V 

(57.0 mg) £r#fc 0 

MS (FAB + ) m/z: 292 (MH + ). 

HRMS (FAB + ) for C H N O (MH + ): 

16 25 3 2 

calcd, 292.2025; found, 292.2025. 
[0061] tfbio] 




[0062] (2S. 4S)-l-f[N-(4-7/V^-Pb: 0 ^P[2. 2. 2j^lrzlz^MZ^Z2Z±±Zk 
l-4-^ / ^Pt: 0 pyv ; >--2-^/^^hy/l-(D^5fe 

4-T5:/-l-7/^nlf^n[2. 2. 2]^^(50.0 mg) *5j;t^(2S^ 4S)-l-(2 
-:/n^Ti^/^)-4-7/]^ntfpyi^-2-;ft/]^~hy/V 

(82.1 mg) £rffll^T N ^JiMlOt|^I^^SJS^TV\ (2S, 4S) -1-[[N- (4-7/1- 
tPfc^P[2. 2. 2]^h-l-^/V)T^/]T-fe^/V]-4-7/^nt°nyv ; >'-2- 
#/l^;^hy^ 
(93.1 mg) &#fc 0 
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MS (Ef ) m/z: 297 (M + ). 

HRMS (EI + ) for C H FN 0(M + ): 

15 21 2 3 

calcd, 297.1653; found, 297.1628. 
MMM 8 

[0063] 




[0064] (2S)-l-rrN-(4-7/>^-Plf^Pr2. 2. 2]^Jrzlz2fZklZ^ZLZ^fe±Zkl^g 

4-7*^/-l-7/^ntr^n[2. 2. 2]^^(50.0 mg) *5«ttJ ? (2S)-l-(2-^ 

(73.5 mg) SrffiV>"C, ^Jfe#JlO£l^f£HJS&fxV\ (2S)-l-[[N-(4-7/^nlf 

v^n[2. 2. 2]^h-l-^)T^7]T-fe^-/V]t: 0 niJ^-2-^/^^M;/V 

(72.3mg) £r#/c 0 

MS (EI + ) m/z: 279 (M + ). 

HRMS (EI + ) for C H FN 0(M + ): 

15 22 3 

calcd, 279.1747; found, 279.1766. 
[0065] < 1 > [i^^vvw^^-if IV^ttPlSfW 

SK^fe6H-Gly-Pro-AMC (7-T^/-4-;^/W"^IJ ^) -HBr^i.f^ 

¥JS96^^°1 — Wgrfflt^T, ^S^7K-C8fg#^U7clfiLlt20 iU L^te^^ 
#?£^fc^ff^(25mmol/L — - 140 mmol/ L tfttMi^A, 1% 
^^M7;^^, 80mmol/ L iSte^^^A-6^KfP^J, pH7. 4) 20 ^ L£r 
mMl^MW^b^mmm^f^ik, 0. lmmol/LtDH-Gly-Pro-AMC-HBr^^lO 
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50%PMltit(IC50jS)^ o yXA3. 02 
[0066] DM 





I C 5 0 ( nmol/L) 


1 


3 . 1 




0 . 2 5 




1 . 1 




3 . 3 



[0067] it^^OA: (2S)-l-[[ (3-tKn^->-l-T^V>^/^ T%AT^;V\-2--yT J 
t°nyvV(LAF-237) 

[0068] <^M2>[^n^^^tt5^^cD^^v ? /^^^— •€ Mg'ffiPlWfc 

m 

0. 3% *;l^?^f-/l^t;l/n'- *'}'bl)VJ>J&&Ri^Xfc'&fo&0. 1 mg/mL©l 
i£^-Lfc 0 ^iiu:£J;tm^30#^EDTA- 2KM^lPlf^ V^TlIMt^ 

m^mmmtvxm^vfcmmmHi^mm-^mm^^mim^ ioo] 0 m 

[0069] 

^2 : jgP^^{3^tt^V^7.(Djfil^4'^^v;i/^^^^--tfIVffi'l4ia«5 





em (%) 




10 0 




9 1 




8 1 



[0070] \^%hA: (2S)-l-[[(3-tKn^-l-T^V^^)r^7]T-fe^-7l^ 
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]-2-^7Vt°py (LAF-237) 

[0071] <&wm3 >ma &tt&\?z^vxwmm*m 

U^i^ (CMC-Na, *slf^) "^WSSMt,, 7MfpCQH'[4lCR-^^ ( 0 i^^—;V^V 

0*^7) Ssi^tti S^Sl^Ttc 831#<Z)ICR^^iSrl6^W^U 
0.3%CMC-Na (10 mL/kg) ^fcte-fb-g^Kl 0 mg/kg, 

10 mL/kg) £r^Ri£^-L/c 0 i^#30^^^VV3— *jgjfclr5 g/kgOffitt«qS 
15, 

30, 60*3j:U«120^^MffHM^^tf ofc 0 jfiL^Vl^3— ^iW.(DB\^a^/^— * 

[0072] < nrnttu > imm& e iw^sm-r zmmwmtm 

19#, 6^§\ 55H, 1991^) CTCTfTo/c 0 

7r^K (200mg/k g ) Sr^HHSB^S-^bfeo S 0 a^J£i£fci±£S£:lfok&S! 

#u m^&^m\att^w{k&m(i~2oom & /kg)%i 0 1-2111, 50 tops 

[0073] <f*$gfc0lj5 > [ifc^G-CSFMJ^tf ^tfflf-tf?] 

ifck£i£#-U (l-200mg/kg) £l 0 1~2[U, 5 0 

TORi£^-Lfc 0 g^7S 0 i-J#S^TT«l&LL-, n^G-CSF ELISA?|iJ^ 
5/h(R&D SYSTEMS) SrfflV^TlfiL^ ^<DG-CSFWk^MMl^it 0 =^bn — ;V 
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[1] 




a) 

1 4 

X« N CH „ CHF N CF , CHOH N S^Th^O^b, 

2 2 

[2] ffjffS— itxx^(l) d*3l vf, R 1 teTkfff M^&T^U XJ* % CH „ CHF N CF „ CHOH, S 

2 2 

[3] Mia— fc*3VvC, R^-M^VJl^^U X« N CH , CHF N CF , 

2 2 

CHOH, S^fcteOSr^U ntelft\,^3<DW&tt^4k&toV1b&Zk&lftWt}:'1-Z> 
[4] St)IB-^(l)T^^'fb^^ > -^(2) 

Wb2] 




Ktf, XfS, CH , CHF, CF , CHOH, S^/cteO^U 

2 2 
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[5] MIB— tB&Zil) ^*3V>T, R 1 tt*BIS"eetSl$nTV>"Ct3J;V^Cl— C4(DT/^ 

/VSSr^U CH , CHF, CF , CHOH N S^tMO^U nttl^V>L3©lt 

2 2 

LT^^rrsDPP-ivRaw^Jo 

[9] DPP-IV^M^«^a^^^t5^0^#^T&S«^^8|E«cO^^Jo 
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